Purpose: To evaluate vertical stability after combined orthodontic surgical treatment of skeletal anterior open-bite malocclusion. Materials and Methods: A literature search was performed to locate studies pertaining to vertical stability after combined orthodontic surgical treatment of skeletal anterior open-bite malocclusion. Data from the identified studies were extracted and assessed for quality. Short-term and long-term changes in the following variables were evaluated: overbite; mandibular plane, palatal plane, and intermaxillary angles; and anterior facial height. Results: Nine studies, all retrospective, were appropriate for inclusion after review. The postoperative follow-up period ranged from 1 to 18 years. A wide variation was present for post-treatment changes and relapse. Dentally, overbite changes showed a wide variation, with more long-term relapse observed in patients after Le Fort I osteotomy. Skeletally, the mandibular plane and intermaxillary angles showed greater long-term relapse after bimaxillary surgery than after Le Fort I osteotomy. The same trend was seen for the post-treatment increase in anterior facial height. In contrast, the palatal plane seemed to remain rather stable. Conclusions: Vertical relapse is a characteristic in a certain number of patients after combined orthodontic surgical treatments regardless of surgery type. This can be observed dentally by an opening of the bite and skeletally by an increase in the mandibular plane and intermaxillary angles during long-term follow-up. Long-term skeletal relapse seems to be more common after bimaxillary surgery.
a rotation of the jaws or an excessive eruption of posterior teeth. From cephalometric analysis, the major indicators of a skeletal relation that may predispose an individual to acquiring an anterior open bite (the "skeletal open-bite" pattern) are a short mandibular ramus and a downward rotation of the posterior maxilla. 3 Numerous surgical techniques have been used for the correction of these types of deformities separately in the maxilla or the mandible or using bimaxillary techniques. It is a general consensus that the procedures used in the treatment of an anterior open bite are more difficult and less predictable than those aimed at rectifying other dentofacial deformities. 6 In fact, after an initially successful correction of the vertical dimension by a combined orthodontic and orthognathic surgical treatment, some patients with a primary anterior open bite may, after the completion of treatment, exhibit a decrease in the overbite or the reappearance of an anterior open bite. 7 This phenomenon is referred to as vertical relapse. To the best knowledge of the authors, no systematic review has been undertaken aiming to collect the available data in the literature focusing on the correction of an anterior open bite by orthodontics and orthognathic surgery and its potential for relapse.
The cause of vertical relapse is thought to have skeletal and dentoalveolar components, and its etiology is considered multifactorial. 8 One of the factors that determines the vertical postsurgical relapse potential seems to be the osteotomy fixation technique. In earlier years, maxillary osteotomies were stabilized using intraosseous wires with or without infraorbital, circumzygomatic, or piriform rim suspension wires, [9] [10] [11] [12] and mandibular ramus osteotomies were stabilized using superior and inferior border wiring. 13 In the 1980s, rigid fixation techniques using miniplates and/or screws were introduced in an attempt to decrease postsurgical relapse. [14] [15] [16] [17] [18] The short-and long-term outcomes of different fixation techniques are a topic of interest in the orthodontic literature.
The aim of the present study was to systematically review the published data on vertical stability after combined orthodontic and orthognathic surgical treatment to correct a skeletal anterior open-bite malocclusion using different approaches in surgical techniques and fixation. The specific research questions were:
• What is the amount of relapse (dental or skeletal) after a combined orthodontic and surgical correction of an open-bite deformity in the shortand long-term follow-up periods? • Does the stability of the treatment outcome depend on the types of surgical techniques used?
• Is there any difference in the outcome and stability resulting from the different approaches to fixation (rigid internal fixation/rigid fixation [RF] vs wire fixation [WF] )?
Materials and Methods
Systematic reviews locate, appraise, and synthesize the evidence from scientific studies to provide informative answers to scientific questions by including a comprehensive summary of the available evidence.
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SEARCH STRATEGY
A literature search was performed to identify published studies examining the outcomes of orthodontics and orthognathic surgery to correct anterior open-bite malocclusion using the following electronic databases: Reference lists of the studies located were manually searched for additional relevant studies not found in the electronic search. The titles and abstracts of all potentially relevant articles were reviewed. The full texts of all relevant articles and those with ambiguous titles and abstracts were collected. Each article was reviewed independently by 2 investigators, and the information was compared. Any difference between readers was resolved by rereading and discussion to reach a consensus.
SELECTION CRITERIA
The following inclusion criteria were chosen initially to select potentially relevant articles from the published abstract results: 1) human clinical trials; 2) lateral cephalograms (postoperative and after followup) used for assessing vertical stability, with the inclusion of certain measurements; and 3) a follow-up period of at least 12 months. Studies looking at genioplasty were accepted. Studies were excluded if they 1) pertained to syndromic, medically compromised, or otherwise diseased patients or 2) were in the form of case reports, case series, included fewer than 10 patients, or were descriptive studies, review articles, or opinion articles.
Studies were divided into those articles with shortterm follow-up and those with long-term follow-up. A 2-year follow-up cutoff value was chosen to differentiate short-from long-term follow-up. In cases where there was more than 1 publication of the same patient group for the same postoperative follow-up period, the most informative and relevant article was included. For studies in which more than 1 report had been published on the same material at different times, only the most recent publication based on the longest follow-up period was included.
DATA EXTRACTION
The data were extracted and methodologically assessed for quality independently by 2 investigators. The data were recorded on specially designed data extraction forms. The abstracts were reviewed without considering the number of patients reported. Articles that apparently fulfilled the inclusion criteria and articles for which the title or abstract did not present enough information to exclude the study were obtained in full text. Subsequently, if the article was to be included in the present study, the following data were extracted from the full-text articles: authors; journal of publication; year of publication; where the study was carried out; study design; length of follow-up period; number and mean age of patients; ethnic background of patients and in what setting they were collected; presence of an error of the method analysis; number of surgeons operating; type of fixation; type of surgery (ie, Le Fort I, bilateral saggital split osteotomy [BSSO], bimaxillary surgery, or genioplasty); presence of adjunctive orthodontic treatment; use of an intraoperative splint; the presence of postoperative radiographs; type of malocclusion, including the definition of open bite used; and cephalometric changes in the following variables: overbite, mandibular plane angle in reference to the Sella-Nasion (SN) plane, palatal plane angle in reference to the SN plane, intermaxillary angle, anterior facial height, and vertical movement of the upper and lower first molars (in reference to the SN and mandibular planes, respectively). Changes in molars were included only if the postoperative radiographs were taken after the orthodontic treatment and not after the orthognathic surgical procedure, because postsurgical orthodontics can also affect the position of these teeth. The cephalometric variables investigated are shown in Figure 1 .
To assess the methodologic soundness of each article, a quality evaluation was used according to a scoring system developed by the Swedish Council on Technology Assessment in Health Care, 20 which is based on the criteria for assessing study quality from the Center for Reviews and Disseminations in the UK. 21 The external and internal validities and the quality of methodology, statistics, and performance of each study were assessed, and the studies were graded with a score of A to C according to predetermined criteria (Table 1) . If there was a discrepancy regarding study inclusion, quality evaluation, or extracted data between the investigators, a consensus decision was reached after discussion.
SEMIQUANTITATIVE ANALYSIS
A semiquantitative analysis of changes was performed where the percentage of patients, collected from all the studies combined, who showed changes in either direction (positive or negative) was calculated. The patients were divided into the percentages of those who showed a positive change and those who showed a negative change. A difference in 20% of patients, between those showing a positive change and those showing a negative change, was considered important because any value smaller than this was considered part of the normal distribution of changes (mean, approximately 0; no change).
Subsequently, the percentage of patients who showed a change smaller than 2 mm or 2°was calculated. This cutoff value was established after taking into account the error of the method inherent to tracing lateral cephalometric radiographs. A difference in 10% of patients, between those showing a positive change and those showing a negative change larger than 2 mm or 2°, was considered important because any value smaller than this was considered part of the normal distribution of changes (mean, approximately 0; no change).
Results
SEARCH RESULTS
The search strategy resulted in 1,252 articles. The number of abstracts selected according to the application of the inclusion and exclusion criteria was 79 ( Table 2 ). This included abstracts that were obtained in duplicate from the various electronic database searches. The titles of the eliminated 1,173 articles were not related or relevant to the topic of interest. A Quality of Reporting Meta-Analyses flow diagram ( Fig  2) provides an overview of the selection process. A manual search of the references showed 13 additional studies for examination. Forty-six abstracts were finally selected, 41 of which were derived from the electronic search and another 5 from the manual search. Full-text versions were obtained, and 31 articles were considered appropriate to include. After further appraisal, 22 of these articles were rejected because the patients had undergone other types of surgery or the exact surgical procedure was not described, 22, 23 results for Le Fort I and BSSO surgery were combined, 24,25 the follow-up period was shorter than 12 months, 26, 27 the studied variables were not exactly those in question, 9,28-30 insufficient patient and/or surgical data were presented, 31-39 the inclusion criteria were not completely fulfilled, 40 ,41 the studies were in the form of cases reports, 42 or the studies were in the form of reviews of the literature. 43 Therefore, 9 suitable studies (8 articles from the electronic database search and 1 article from the manual search) were included. 
Grade (Value of Evidence) Criteria
Grade A-high value of evidence All criteria should be met: randomized clinical study or prospective study with well-defined control group; defined diagnosis and endpoints; diagnostic reliability tests and reproducibility tests described; blinded outcome assessment Grade B-moderate value of evidence All criteria should be met: cohort study or retrospective case series with defined control or reference group; defined diagnosis and endpoints; diagnostic reliability tests and reproducibility tests described Grade C-low value of evidence Ն1 of the following conditions should be met: large attrition; unclear diagnosis and endpoints; poorly defined patient material 
DATA COLLECTION AND QUALITY ANALYSIS
Details of the 9 included studies and the research quality or methodologic soundness are presented in Table 3 . 6, 7, [44] [45] [46] [47] [48] [49] [50] Using the quality evaluation according to the Swedish Council on Technology Assessment in Health Care, 20 most of these studies were scored as grade C (low value of evidence) and only 2 were ranked as B (moderate value of evidence). None were graded as having a high value of evidence (grade A). All studies were retrospective in design. A substantial limitation of most studies was that the samples in general were small. Only the study by Hoppenreijs et al 6 presented a larger sample (267 patients). This finding implies the low power of the included studies, which was accompanied by other limitations, notably a lack of error of the method analyses, no blinding of measurements, and a deficient or lack of statistical analyses. None of the studies mentioned the use of a power analysis. Five studies were judged to have an adequate sample size (30 to Ͼ250). 6, [44] [45] [46] [47] The ethnic background of the patients was not available in all the reviewed studies. Four of the studies did not include an error of the method analysis or it was not reported. 7, 44, 48, 49 None of the studies used blinding in the measurements. When considering the concomitant use of a genioplasty, 6 studies declared that an additional genioplasty was performed in some patients. 
FOLLOW-UP PERIOD
The follow-up period was the period from the postoperative (postsurgical or post-treatment) lateral cephalometric radiograph to the lateral cephalometric radiograph after follow-up. The postoperative lateral cephalometric radiographs were taken after surgery and not after orthodontic treatment except for 2 studies 7,48 that obtained post-treatment lateral cephalograms. The follow-up period was 12 months 50 for the study using BSSO procedures, ranging from 12 months 44, 47, 48 to 69 months 6 for studies using Le Fort I procedures, and from 12 months 49 to longer than 72 months 49 for studies using bimaxillary surgery procedures. For the BSSO group, the long-term follow-up was not recorded.
SEMIQUANTITATIVE ANALYSIS
The amount of dental relapse after a combined orthodontic and surgical correction of an open-bite deformity in the short term, based on overbite changes, was seen in approximately 13% of patients treated with BSSO. The other surgery types showed a normal distribution of changes (mean, approximately 0). Skeletally, there was a short-term relapse in the mandibular plane angle in 60% of patients treated with bimaxillary surgery, but no important short-term change with the other surgery types. The intermaxillary angle showed a short-term relapse in 23% and 53% of patients after Le Fort I osteotomy and bimaxillary surgery, respectively. Anterior facial height showed an important change in the short term only after bimaxillary surgery, with a decrease seen in approximately 33% of patients. The palatal plane did not show an important relapse in the short term (Tables 4 and 5) .
Long-term dental relapse, based on overbite changes, after a combined orthodontic and surgical correction of an open-bite deformity was seen in approximately 16% of patients treated with Le Fort I osteotomy. Bimaxillary surgery showed a normal distribution of changes (mean, approximately 0). Skeletally, there was a long-term relapse in the mandibular plane angle in 37% and 56% of patients treated with Le Fort I osteotomy and bimaxillary surgery, respectively. The intermaxillary angle showed a long-term relapse in 20% and 36% of patients after Le Fort I osteotomy and bimaxillary surgery, respectively. Anterior facial height showed a long-term relapse in 33% of patients after bimaxillary surgery and no important long-term change after Le Fort I surgery. The palatal plane did not show an important long-term change after any type of surgery (Tables 4 and 5 ).
STABILITY OF TREATMENT OUTCOME
The following post-treatment changes in the individual variables were examined.
Overbite
The short-term overbite changes for Le Fort I surgery ranged from a mean decrease of 1.0 mm 48 to an increase of 1.3 mm. 44 For BSSO surgery, only 1 study reported the overbite changes, with a resulting mean decrease of 0.6 mm. 50 For bimaxillary surgery, this value ranged from a mean decrease of 0.2 mm 6 to an increase of 1.3 mm. 49 In the long-term follow-up, the change in overbite ranged from a mean decrease of 0.8 mm 6 to an increase of 0.5 mm 44 for Le Fort I surgery. No long-term follow-up data were available for BSSO surgery. For bimaxillary surgery, long-term overbite changes ranged from a mean decrease of 0.5 mm 46 to an increase of 0.5 mm.
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The 2 studies with overbite measurements from after orthodontic treatment to after follow-up showed a mean decrease in overbite of 0.3 mm 7 in the long term (mean, 4.5 yrs) after orthodontics and bimaxillary procedures and a decrease in overbite of 1 mm 48 in the long term (median, 3 yrs) after orthodontics and Le Fort I surgical procedures. In the study with orthodontics and bimaxillary surgery, 7 of 19 patients (37%) showed a relapse in overbite (decrease, Ͼ1 mm). In the study with orthodontics and Le Fort I surgery, 12 of 28 patients (43%) showed a decrease in overbite, whereas 6 (21%) showed a reopening of their anterior open bite beyond the incisal overlap.
Molar Position
Changes in the first maxillary and mandibular molars are not included in the semiquantitative analysis because only Denison et al 48 obtained lateral cephalograms after orthodontic treatment as opposed to after surgery and examined the position of the first molars. They found an average extrusion of 1.3 mm for the maxillary molars and an extrusion of 0.5 mm for mandibular molars after Le Fort I surgery in the long term.
Mandibular Plane Angle
The short-term changes in the mandibular plane angle for Le Fort I surgery were reported in only 1 study, where a mean plane angle closure of 0.4°was found. 44 Likewise, for BSSO surgery, only 1 study reported changes in the mandibular plane angle in the short term, resulting in a small mean closing of the plane angle of 0.1°. 50 For bimaxillary surgery, only 1 study reported these changes (mean, 2.9°; opening of the plane angle). 49 In the long-term follow-up, mean changes in the mandibular plane angle ranged from 1.2°4 5 to 1.4°4 4 for Le Fort I surgery and from 1.4°4 6 to 2.9°4 5 for bimaxillary surgery. All values denote an opening of the plane angle. No data were available concerning long-term changes in the mandibular plane angle after BSSO procedures.
Palatal Plane Angle
The short-term changes in the palatal plane angle for Le Fort I surgery ranged from a mean of Ϫ0.3°6 to 0.1°. 44 For BSSO and bimaxillary surgery, only 1 study reported short-term changes in the palatal plane angle for each procedure, with a mean opening of 0.1°5 0 and a mean closing of 0.1°6 of the angle, respectively.
In the long-term follow-up, the mean changes ranged from Ϫ0.1°(closing) 6 to 0.6°(opening) 45 for Le Fort I surgery and from Ϫ0.3°(closing) 46 to 0°6 for bimaxillary surgery; no data were found for BSSO surgery. 
Intermaxillary Angle
The short-term changes in the intermaxillary angle for Le Fort I surgery were reported in only 1 study, with a resulting mean opening of 0.7°. 6 Similarly, for bimaxillary surgery, only 1 study reported short-term changes in the intermaxillary angle, with a mean opening of 1.9°, 6 whereas no data were available for BSSO surgery.
In the long-term follow-up, the intermaxillary angle was found to open by a mean of 0.7°6 , 45 for Le Fort I Le Fort I  ST  55%  45%  57%  43%  57%  43%  35%  65%  58%  42%  LT  61%  39%  24%  76%  52%  48%  38%  62%  19%  81%  BSSO  S T  6 7 %  3 3 %  5 2 %  4 8 %  4 3 %  5 7 %  ----Bimaxillary  ST  48%  52%  16%  84%  53%  47%  14%  86%  64%  36%  LT  57%  43%  24%  76%  51%  49%  30%  70%  30%  70% Abbreviations: 1, increase; 2, decrease; BSSO, bilateral sagittal split osteotomy; LT, long term; MP, mandibular plane; Na-Me, anterior facial height; OB, overbite; PP, palatal plane; PP/MP, intermaxillary angle; ST, short term. surgery and from 1°6 to 2.9°4 5 for bimaxillary surgery. No data were found for BSSO surgery.
Gonial Angle
Limited data were available for changes in the gonial angle after open-bite surgery in the short or long term. Namely, a mean long-term closing of the angle of Ϫ1°for Le Fort I osteotomy and Ϫ0.3°for bimaxillary surgery was observed. 45 
Anterior Facial Height
The short-term changes in anterior facial height ranged from a mean decrease of 1.5 mm 44 to an increase of 2.1 mm 48 for Le Fort I surgery. No data were available for BSSO surgery, and a mean decrease of 0.9 mm 49 was noted for bimaxillary surgery.
In the long-term follow-up, changes in anterior facial height ranged from a mean increase of 1.2 mm 45 to 1.4 mm 44 for Le Fort I surgery, a mean increase of 0.7 mm 45 to 1.5 mm 49 for bimaxillary surgery, and no data were found for BSSO surgery.
FIXATION
Comparing post-treatment outcomes and stability resulting from the different approaches with fixation was impossible because only 1 of the included studies compared types of fixation.
Discussion
Optimal treatment planning for skeletal anterior open-bite malocclusion in adults requires an understanding of the postoperative stability of the different possible approaches. This review aimed to summarize postoperative skeletal stability after surgical treatment of this malocclusion. The long-term stability of an anterior open bite after orthodontic or combined orthodontic-surgical treatment was addressed in a previous review, 51 where the reviewer stated that the level of evidence provided by the scientific literature was not conclusive because of the small samples studied, the potential for selection bias, and the considerable variation in the methodology of the studies. The present review includes some, but not all, the studies mentioned in the review by Huang. 51 Studies were not included because the studied variables were not the same as those that the authors were interested in, 29, 52 insufficient patient and/or surgical data were presented, [31] [32] [33] 35 the patients had undergone other types of surgery or the exact surgical procedure was not described, 23 there was a previous study 44, 49 in which the same material was used, and only the most recent publication based on the longest follow-up period was included. 3 Conversely, the present study also included those articles published since 2002 that fulfilled the inclusion criteria. 7, 47, 50 From the results of the present study, it is evident that there is wide variation in post-treatment changes and relapse after a combined orthodontic and orthognathic surgical treatment approach to a skeletal anterior open bite. Overbite changes after treatment showed a wide variation, with a relapse (opening of bite, Ͼ2 mm) in 16% of patients followed long term after Le Fort I osteotomy, no important long-term changes after bimaxillary surgery, and relapses in 13% of patients followed short term after BSSO. One problem with the interpretation of the present results is that most studies used postsurgical lateral cephalometric radiographs as the baseline and not after orthodontic treatment, meaning that postsurgical orthodontics also could have influenced overbite changes in the initial postsurgical period, when the orthodontic forces were still in effect.
In regard to skeletal changes after treatment, the mandibular plane angle showed a trend toward an opening of the angle (Ͼ2°) and more so after bimaxillary surgery. This opening was evident in the shortterm follow-up after bimaxillary surgery (in 60% of 
Le Fort I  ST  8%  8%  84% 21%  12% 67%  2%  9% 89%  7%  23% 70% 11%  20% 69%  LT  16%  6%  78%  5%  37% 58%  7%  6% 87%  5%  20% 75% 15%  21% 64%  BSSO  ST  13%  2%  85%  8%  6% 86%  0%  0% 100%  ------Bimaxillary  ST  5%  3%  92%  7%  60% 33%  2%  2% 96%  2%  53% 45% 33%  11% 56%  LT  12%  8%  80%  5%  56% 39% 12%  10% 78%  6%  36% 58%  8%  33% patients) but only after long-term follow-up after Le Fort I osteotomy (in 37% of patients). In contrast, the palatal plane seemed to remain rather stable, with most patients showing a change smaller than 2°. The intermaxillary plane angle opened after treatment and more so after bimaxillary surgery than after Le Fort I osteotomy. This opening was evident after short-term follow-up in 53% of bimaxillary surgical patients compared with 23% of Le Fort I osteotomy patients. The anterior facial height seemed to show variable posttreatment results, with more patients showing an increase (Ͼ2 mm) after long-term follow-up in the bimaxillary group (33%). When analyzing stability, the follow-up period needs to be carefully considered, because a too short follow-up would not be of much value. From the work by Moldez et al, 35 12 months would seem to be an appropriate period after appliance removal to evaluate surgical stability. In consequence, the present review selected only studies with a minimum 1-year postoperative follow-up. Moreover, the evaluation of stability is made more complex by the fact that postoperative results, rather than results after treatment, are often reported. The included studies were subsequently divided into 2 categories: short-term and longterm follow-up, setting the cutoff value at 2 years. Unfortunately, this cutoff value could not be strictly applied to all studies, and thus the available data are not always clear-cut when dividing the patients in terms of follow-up period. For example, Denison et al 48 reported that 21.4% of patients treated with Le Fort I osteotomy exhibited reopening of the anterior open bite during the post-treatment period, when the patients presented no pretreatment overlap and no contact of the mandibular and maxillary incisal edges. However, the sample included patients followed from 1 to 11.9 years, which makes analyzing data in terms of the postoperative follow-up period rather difficult.
The age of the patients is another important factor to consider. Most studies included in the present review included patients who underwent surgical treatment before the end of the growth, with a large age range in the patients (12 48 to 54 yrs 50 ). In consequence, residual growth may affect the stability of the treatment outcomes. It also must be remembered that long-term growth in adults reflects a pattern of growth that is expressed in adolescence and continues to occur during adult life, although at a slower rate. 53 Continued vertical eruption also can play a role in post-treatment changes. Christou and Kiliaridis 54 found that eruption was a process that continued into adult life. There is no way to assure that the changes observed in a treated sample exceed what would have occurred if the subjects had received no treatment, especially without the inclusion of an untreated control group. However, the magnitude of the changes in some postsurgical patients was greater than that observed by Behrents 53 over a much longer period, which may suggest that something more than unaltered growth has occurred. 44 Relapse of an anterior open bite may occur because of various factors, such as tongue size or posture, an unfavorable growth pattern, orofacial musculature, respiratory problems, careless orthodontic preparation, dental movements, and condylar resorption after orthognathic surgery. 55 However, the criteria for assessing the stability and relapse of the correction of an anterior open bite have not been defined quantitatively. This makes an evaluation of the results after treatment complicated. Moreover, when analyzing cephalometric variables, the findings are based on studies that usually have small samples or are based on a very limited number of studies, which makes drawing definitive conclusions difficult. One should note also that 50% of the values are smaller than 0.5°o r 0.5 mm, and these small values are influenced by the cephalometric error of the method, which adds further limitations. Therefore, the authors chose to consider changes larger or smaller than 2°or 2 mm as the cutoff value, and differences of 10% between patients showing an increase or decrease as clinically important, as explained in Materials and Methods (Table 5 ).
The variability induced by having different surgeons carrying out the procedures further complicates the evaluation of stability. One previous report on mandibular surgery suggested that the identity of the surgeon is the single most important variable explaining postsurgical instability. 56 The type of fixation (RF or WF) and its influence on stability could not be easily analyzed. Only 1 of the included studies 6 compared RF with WF. The authors of this study stated that internal plate fixation rendered better maxillary stability than intraosseous WF; however, results in the early postoperative period were masked by initial superior movement when using WF. 6 They also found that mandibular stability in bimaxillary procedures was better in the early postoperative period when RF was performed. 6 Fischer et al 46 stated that some of the relapse in the position of the incisors and the open bite may be attributed to incisor retroclination and the relatively short duration of fixed retention. Their study, however, did not differentiate between the outcomes of the 2 types of fixation. No conclusions could be drawn from the available studies, although clinical trends have shown an increase in the use of RF as opposed to WF. 57 A quality evaluation according to a scoring system developed by the Swedish Council on Technology Assessment in Health Care 20 was used as the basis to judge quality in the present systematic review. All the included studies were retrospective clinical trials. In consequence, a meta-analysis using the existing data was impossible. To increase the power of this systematic review, it would have been necessary to include only randomized clinical trials, prospective multicenter studies, or prospective clinical trials. Unfortunately, the available scientific literature on this specific topic is scarce.
Despite a large number of studies on long-term stability after orthodontic treatment, this systematic review shows that evidence-based conclusions are few. This was caused most often by the inherent problems associated with retrospective studies and an inferior study design. There is a great need for welldesigned prospective studies with untreated control groups, sufficient sample sizes, and sample selection according to factors such as type of malocclusion, age, growth pattern, and specific characteristics related to the surgical procedure and technique. Newer state-of-the-art techniques could also be used, such as cone-beam computed tomography or 3-dimensional imaging, to better assess and better quantify relapse and stability.
In conclusion, vertical relapse is a characteristic in a certain number of patients after combined orthodontic surgical treatment, regardless of the type of surgery used. This can be observed by an opening of the bite dentally and an increase in the mandibular plane and intermaxillary angles skeletally during longterm follow-up. Long-term skeletal relapse seems to be more common after bimaxillary surgery.
